*
zero deaths | zero serious injuries
on Montana roadways

b
|

Roy Peterson — Traffic & Safety Engineer
Tricia Burke — Traffic Safety Engineer

November 2016




Roadway Facts: 2 |.

Total of 74,600 miles of roads open to public travel
in Montana (centerline miles):

=QOver 12,000 miles maintained by State of Montana

= 3,170 miles of urban routes (324 miles maintained
by MDT)

= 5,600 miles of total roadway on the Tribal
Reservations (1,124 miles maintained by MDT)




Centerline Road Mileage 2013

1,182 NHS Interstate A
2,990 NHS Non Interstate

2,575 Primary

~

(waisAs-uQ) aieis

4,600 Secondary
429 Urban

1,159 Other State Highway

3,325 Local Roads/
Streets (Urban)

8,665 Local Roads/Streets
(Rural)

(wa3sAs-40) |20

Source: MDT Road Inventory & Mapping Section
Nearly 75,000 miles of roads open to public travel in Montana (centerline)

12,000 miles maintained by State of Montana




h Facts (2011

104,500 total crashes statewide in a 5-year
period.

2010 Census Population Figures:

Laurel — 6,700 people
Whitefish — 6,300 people
Blaine County — 6,491 people

"




ious

=
@
(2]
of
"
@

County  City/Municipal USFS Indian Tribe Other State Other Federal National Park
Nation Agency Agency Service




Montana Comprehensive
Highway Safety Plan (CHSP)

=|nitiated in 2006 and amended in 2010.
Updated in May 2015.

=Collaborative and data driven.

=Vision: “VisionZero — Zero Deaths, Zero
Serious Injuries”

MDT took the lead in developing Montana'’s first Comprehensive Highway Safety Plan (CHSP). However,
highway safety is not the responsibility of a single agency and the CHSP is a collaborative, data-driven
approach to reducing fatalities on Montana’s highways.

The vision used to be in the previous plan is “All highway users arrive safely at their destination”. The current
vision is “VisionZero — Zero Deaths, Zero Injuries”

The older plan included 12 emphasis areas that were identified by analyzing the crashes on the roads in our
state:

1. Increase safety belt use to 90% 2. Reduce alcohol and drug impaired crashes

3. Reduce Native American fatal crashes 4. Reduce run off the road crashes

5. Address high crash corridors 6. Reduce number of young driver crashes

7. Reduce older driver crashes 8. Reduce large vehicle and bus crashes

9. Reduce crashes in Urban areas 10. Improve data coordination and accessibility

11. Reduce motorcycle crashes

12. Improve the delivery of emergency medical services

The current plan has been reduced to three emphasis areas: Roadway
Departure/Intersections; Impaired Driving; Occupant Protection



Gomprehensive Highway
Safety Plan

#VisionZeroMT |

May 2015 zero deaths | zero serious injuries
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MT Goal

At the CHSP Annual Meeting in 2009, all the traffic safety stakeholders present agreed that
the long-range highway safety goal for MT would be to cut the number of fatalities and
serious/incapacitating injuries in half, with a baseline of 1,704 (2007 data).

The grey line is a linear depiction of how the total number of fatalities and serious injuries
would need to decrease between 2007 and 2030 in order to meet our goal. The orange
bars are the actual number of fatalities and serious injuries that occurred on MT highways
in the last four years.



*Roadway Departure/Intersections

=Impaired Driving

=Occupant Protection




=Roadway departure crashes account for
about 20 percent of all people involved in
crashes, but 67 percent of fatalities

=The vast majority (96 percent) of roadway

departure fatalities and serious injuries occur
in rural areas

=Roadway departure fatalities and severe
injuries are overrepresented compared to the
population among younger drivers (ages 15-
34)
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= Intersection crashes represented 13 percent of
fatalities and 24 percent of serious injuries from 2004
to 2013.

= Nearly 50% of intersection fatalities and serious

injuries occur in urban areas.
= Overrepresented by drivers age; 15-34

= The most common factor of intersection crashes is
driver distraction - contributes to nearly half of
intersection fatalities and severe injuries.
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= 8 percent of people involved in all crashes but 47
percent of all fatalities and 29 percent of serious
injuries.

= 2/3 of impaired driving fatalities and serious injuries

involve roadway departure. More than half of impaired
driving fatalities and serious injuries involve distraction,
lack of occupant projection, and unlighted conditions.

= 18 percent of impaired driving fatalities and serious
injuries involve persons ages 15-20, under the legal
drinking age.

12



= Unrestrained occupants are significantly
overrepresented in fatal and serious injury crashes:
compared to all people in crashes, they are almost 6
times more likely to suffer a fatal or serious injury when
involved in a crash.

= Over half of all passenger vehicle occupants killed in a
crash from 2004 through 2013 were not wearing a seat
belt.

=91 percent of unrestrained fatalities and serious
injuries occur in rural areas.

13



: I.

Now that we know the
numbers, the data and
the emphasis areas —

What is MDT’s Traffic &
Safety Bureau doing with
this information?
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=Core funding program under current highway bill
(FAST Act).

=P Purpose of achieving a significant reduction in
fatalities and serious injuries on all public roads,
including non-State-owned public roads and roads
on Tribal lands.

=HSIP projects must be consistent with the CHSP.

=HSIP funding is eligible on all public roads.

15



(HSIP)

=Montana receives $25 M (+/-) annually.

» 100% Federal Funds (most projects are eligible
for 100%; some are 90%/10% split

=Data Driven — Projects identified based on crash
experience, crash potential, crash rate, or other data-
supported means.

» Site specific safety projects.

» Systemic implementation of proven counter-
measures thru projects and design guidance.

16



Montana
Problem Comprehensive
Identification Highway Safety
Plan (CHSP)

Site
Countermeasure Specific
Identification or
Systemic

Project Benefit/
Evaluation/ Cost
Prioritization Calculation

Within
HSIP Projects - Available
List
Funding
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Determine criteria  §:
for year.

Query crash

database using
established criteria.

Complete office
review of sites.

Eliminate locations : : s
based on various Field review of selected

items. locations.

In 2012, criteria selected for the HSIP included severity index, severity rate, severe injury
crashes, rural intersection related crashes, commercial vehicle crashes, and requests from
outside agencies.

Field reviews are looking for locations with an identified engineering improvement to
address a crash trend.
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Site Specific Safety Projects: I.

=Complete cost estimates and benefit/cost
calculations for identified engineering
improvement.

=Rank proposed locations based on benefit/cost.

=Move forward with projects with highest benefit/
cost within funding constraints.

B = ANNUALIZED REDUCTION IN ACCIDENT COSTS
C = ANNUALIZED CONSTRUCTION COSTS PLUS INCREASED MAINTENANCE COSTS

19



Examples of Site Specific Projects: »

= Roundabouts.

=Improvements to highway curve
—slope flattening/increase
radius/signing/delineation, etc.

= |nstallation of Flashing Yellow
Arrows.

= Guardrail and/or Slope
Flattening

: New
Flashing
Yellow
Armmows

A BETTER LEFT-TURN SIGNAL
Coming to Montana

Steady red
Stop. Don’t enter
the intersection.

Steady yellow

Arrow is about to turn red.
Don’t enter the intersection
if you can safely stop.

Flashing yellow

Turn left after yielding to
oncoming traffic and
pedestrians.

Learn more: mdtmtgov/safety/flashingyellowarrows
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Examples of Systemic Improvements:> |l

=Wrong way signing upgrades
on interstate ramps.

= Reflective backplates on
signals.

= Shoulder and Centerline
Rumble Strips.

= Curve Signing and/or
Delineation

Potential to complete systemic improvements on local roads, including delineation and
signing.

21



HSIP Application: * |

= Other government agencies can submit up to 5
locations annually for consideration.

=Use the HSIP Application on MDT’s website:

Comprehensive Highway Safety Plan
. Comprenensive Highway Safety Plan
ighway Safety Improvement Program Highway Safety |

Appl

Program is data driven. Locations submitted for consideration will have to compete with
other locations throughout the state.
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=Safety Information Management
System

=Roadway Departure Study

*Intersection Safety Study
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Safety Information

Management System (SIMS)
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Summary of New System

- Why the change in systems?
- New MHP data collection system (Smartcop) - 2008.

- Not compatible with the historic Montana Accident Reporting
System (MARS) and Oracle System.

- Next Steps
- COTS Product — Safety Information Management System (SIMS)

- What is SIMS?
- New database and data store.
- New front end, easy to use user interface.

- New daily automated interface into the DOJ crash
database.

25
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SMS: Query for Road Departure Crashes

Count Crashes Report Parameters

Quorﬂs1_RD

ide rural, road departure crashes

Sﬂan:’Ul-JAN-ZmB ShanﬂSl-DEC-‘ZI]TS
Data
Corridor [— System ,l—
Route: [ Roadbad, Classification:
Start Potnt:l End Polm:l
District ID:KE

Rural (No city listed)

SelectiaC_CITY_CODE = '000' AND (AC_REL_JUNC_CODE IN (‘0')) AND (ac_type_coll_codein =

(39.EF)

Side Swipe, Opposite Direction

| Exeel
[ County | Head On

Fixed Object
Roll Over

&
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SMS: Query for Road Departure Crashes

Start Date 01-JAN-2013 End Date 31-DEC-2013 Select AC CITY CODR - "000" AND (AC REL JUNC CODE IN ('0")) AND (ac_type coll

DETAILED CRASH LIST

" CRAZH LOCATION 8 ANALYSIS ™

s8c LOCATION CRAZH NO TME  ODATE DAYOS  JUNCT  ROADWAY ™o GRADE AND
N, WEEX REL RELATED oTUOY HORIZONTAL ALGN
1 2100 SAT N NONE

2 2140 oar N NONE

3 COROC00TESSSIS =s0057833 coos  220EC-2013 ~ ROADWAY CURVE GRADE

N CORO0OOTETTNOY. 250043705 [ e ~ OFFROAD STRAGHT GRADE
5 COROCCCTETTNT1 250056858 TS 100ECION  TUE ~ 0FF ROAD STRAIGHT LEVEL
s COROCCCIERTNIT ssas288s w0 I ~ ROADWAY CURVE GRADE

7 COROCCCIEDENDS. 250052606 WAD  IRALI0N SAT N oFFROAD STRAGHT LEVEL
s CORO0001EDEN2T =somasy 000 1GAAR013 ST ~ ROADWAY STRAIGHT LEVEL
s oRO0001ECER2Y 50082361 230 oL PR N SHOULDERLT STRAGHT LEVEL
(] COROCOCIEDINIZ #5005133% 10 ORALIN  MON ~ SHOULDERLT CURVE GRADE

n [CCROCCC1E DN BED254210 Rl 2¥0CT2013 WED N SHOULDER CURVE GRADE
[H COROCOCIETENI 250045080 COC0  JAMAY1D MO N SHOULDERRT STRAGHT LEVEL
[H CORCCOCTE1SN3E 250083314 CE4)  1SDECI01]  MON N~ SHOULDERLT CURVE GRADE
" CCROCCC1EINDS 250049085 0000 06~ UL-2013 BAT N OFF ROAD STRAGHT LEVEL
15 COROOCOTER N4, =s0as2838 1500T-0 TUE ~ oFF ROAD STRAGHT LEVEL
[ CORO00OTEZINZ1 250049533 C:MAY-2013 ~ SHOULDERLT CURVE GRADE

7 COROCOCTEZSNT1 250047304 OHMAV-201)  MON ~ SHOULDERRT CURVELEVEL

" coROCCOTWEING2 =sas0098. ORI SAT N SHOULDERRT CURVELEVEL

" ceROCCCTWEING2 =s00s3787 U0 SUN N SHOULDERLT CURVELEVEL
B CoR0000TWE4S30 =so0s78es WA TNOW0N)  OUN ~ swouLDER STRAIGHT LEVEL
n coRocoo1wEENIO =soasssss. 00 GNOV201Y  WeD ~ ofFROAD STRAIGHT GRADE
2 COROCCCTWES208 50047428 0730 INANNI SN N SHOULDERLT CURVE GRADE
EY CoROCCOTWESN2 #50046778 0726 OBAPRI0)  MON ~ SHOULDERRT CURVE GRADE
2 CEROCCCTWESNS #50052170 80 WAPR01 OUN N SHOULDER STRAGHT GRACE
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SIMS: Query for Road Departure Crashes
m Safety v

AgileAssets Management System [TAMS ] Version null-21318 Build

setup Database Network Screenin Diagnosis Counterm Analysis Reports «

4 | Safety > Database > 1.0 Crash Data > Individual Crash Data Tables > Crash Data v

Date From 1/1/2004 ™ Date To 1112014 ™

Crash Data Menu v

me

Crash Record Number  Crash Location  Comidor  RefPost+Offset  City County  Crash Date “ Crash Time | Crash Occ. Day of Week  Collision Type  Junction Relation (S
102 C000056N  032+0.400 LINCOLN 1/3/2004 | 00:40 SAT Roll Over NON-JUNCTION
0400011600301 000560019+0800 | CO000SGN  019+0.800 UNCOLN | 3/5/2004 | 16:50 FRI Roll Over NON-JUNCTION
0400011600503 000560006+0100  COOOOSEN  006+0.100 SANDERS ~ 5/1412004 |08:00 FRI Roll Over NON-JUNCTION
0400010910504 000560021+0400 CO00056N 021+0.400 LINCOLN 5/22/2004 | 15:40 SAT Roll Over NON-JUNCTION
0400013720510 000560025+0100  COO0DSGN  025+0.100 LNCOLN | 5/28/2004 |23:30 FRI Domestic Animal  NONJUNCTION
0400011880506 0005600240800 | CO000SGN  022+0.800 UNCOLN | /3172004 |15:40 MON Wild Animal | NON-JUNCTION
» 0400011880601 000560020+0300  COO0DSEN  020+0.300 LNCOLN 611372004 2224 SUN Roll Over —
0400013760602 000560030+0100  COODDSGN  030+0.100 LNCOLN | 6/2672004 2036 SAT Roll Over |Fiter
0400011880705 000560026+0000  COO00SEN  026+0.000 LNCOLN | 772672004 | 21:55 MON Wild Anim: :'";’ By This Mebse
in
0400014600803 0005600184000 | COO0USEN  018+0.000 LNCOLN | 8/3/2004 |00:25 FRI Roll Over [Show on Map
0400014600807 0005600214020  COO0DSGN  021+0.200 LINCOLN | /1772004 | 17:40 TUE Wild Animg SoW on Bing Map
Update Target Table
o[ W ) Export Data
<«<<4 2 3 45 6 7 & 9 10 > >> Rows1-110f 124 total rows Copy rows to clipboard (CSV)
Copy all to clipboard (CSV)
Menu v Show Changes

Crash Record Number  Officer Description Location  Highway Class  Crash Intersecting Roadway  Intersection Dist. From Crash  Intersection Dir. FlomE ; ype :I Intersecti

ion

28



% Cumulative

SIMS: Crash Data + Roadway Data

2013 Rural RD Crashes vs. AADT; State Owned

120%

100%

80%

ao%“' / ! Cmall
40//—-""

S
20% 'I"
// EEE

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
AADT
w==sCumulative RD Crashes % - All s===Cumulative RD Crashes % - <= 4' Shoulder
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SIMS: Mappin

Y

Management System [TAMS ] Version null-21318 Buid

g of Crashes

& uz176 [Entte Organization 1 Saf

s Quick Links «+ & Settin

B Save Data  (

Marcure Ln * £

Marcure ¢,

-l“\‘ﬂ"

<

%,

Blagy,

€
o
PRC

€ Layers v (1 World Street M

a@

Niosswv

EIFILOSS Total <
@ANoss|

@/ Lossn

¥

@Nwssw

Safety Crashes{Filter

applied)

g13¢ Crash oy
Sover

.

Loss -

Loss il

atal accident.
u
Severity-Incapacitating
injury accident
Crash Injury
Severity=Non.
incapacitating evident
injury accident
Crash Injury
everity=Non.injury
accident (property-
‘damage-only accident)
Crash Injury
ity=Possible injury

jury
Severity=Unknown
Ho value
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SIMS Tracking of Safety Projects

4 | Satety> Analysis > Safety Projects > Step 3Programmed Projects

Programmed Projects  wenu v
Update Project Cost (from Phases)

Project D Project Number
147 SF 149 S OF STEVENSVLL SFTY WP
140 SF 149 S OF HOT SPRINGS SLP FLTN
145 SF 143 FOYS LAKE SIGNING

66 SF 149 CORVALLIS SFTY IMPRY

163 SF 149 - KING INTCH SFTY IMPRY
162 SF 149 - COLUMBUS SFTY IMPRYV

224 SF 159 FRENCHTOWN MEDIAN RAIL

Project Name

14_CO00260E_012+0.000
14_CO00382N_013+0.300
14_GOD0S03E_003+0 660
14_CO00373E_001+0.975
14_COO00S0E_445+0.700
14_CO00421E_003+0.200

15_CO0D090_084+0-200

UPN 8914
UPN 2015
UPN 8915
UPN 2029
UPN 8941
UPN 8042

UPN 9128

Missouta
Missoula
wissouta
Missoula
Billings
Bitings

Missoula

Programmed
Programmed
Programmed
Programmed
Programmed
Programmed

Programmed

$6.555,354.00
$484,226.00
59,196.00
$32.795.00
$14393.00

$17,041.00

$1773.459.31
§160.058.45
34378581
54364028
§13.456.32
$1427908

$1.126.084 67

EsL. BenefitCost
EX

31



Road Departure Study

32
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2005-2014 RD Crash Data

- 211,800 total crashes statewide in a 10-year period
- 11,350 fatal and serious injury crashes

- Over 70% of the fatal and serious injury crashes in rural areas
(8,000 crashes)

- RD crashes are 74% of fatal and serious injury crashes in rural areas
(5,900)

- Rural RD crashes as compared to all statewide crashes:
- 23% of total crashes
- 62% of fatal crashes
- 52% of fatal and serious injury crashes

2014 Data is preliminary.



2005-2014 Rural RD Fatal & Injury Crashes

A :5%
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How To Measure Safety?

Crash Rate is
the Most Common
Measure of Safety

Some of the data presented is from Colorado.

Crash rate = Number of crashes per million vehicle miles.

35
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How To Measure Safety?

Rate = #Crashes x 1,000,000
AADT x 365 x Length

Let’'s examine this application....

36



Americpn City

Central Ci Cal- =
BI-:k Hawk'

Enom

“After Gambling
Year  .#Acc AADT Rate
1992 30 10618 132
993 @80 200
199“\‘35—@#1»4‘300 “1.18
1995 13,900 135
Average Rate = 1.23

&

.13 1206+

Year

#Acc AADT

1988
1989

1990

1991

&

2,900
2,900 -
3,050
3,400

AverageRate = 2.26

Ra
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Before Gambling: Average Rate = 226

After Gambling: Average Rate = 1.23

Highway Alignment and Typical Cross-
Section have not Changed

After the Introduction of Gambling, the %
of Crashes Involving Alcohol increased
500%.

38
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How To Measure Safety?

- So the question is:

- Is drinking and driving combined with
gambling good for highway safety?

- Probably not; but if crash rates are used as
measuring device, one could conclude that it is.

39



e
Introducing —
The Safety Performance Function (SPF)

= In order to understand how the crash rate is changing, a
relationship between safety and traffic exposure is
needed.

= This relationship is reflected by a safety performance
function (SPF).

= The SPF models provide an estimate of the normal or
expected crash frequency and severity for a range of
AADT among similar facilities.

The assessment of the magnitude of safety problems on highway segments has been
refined through the use of Safety Performance Functions (SPF). The SPF reflects the
relationship between traffic exposure measured in Average Annual Daily Traffic (AADT),
and crash count for a unit of road section measured in crashes per mile per year. The SPF

models provide an estimate of the normal or expected crash frequency and severity for a
range of AADT among similar facilities.

40



From SPF’s to —

| evel of Service of Safety (LOSS)
Why is it needed?

= Qualitatively and quantitatively describe the degree of
safety of a roadway segment

= Communicate the Magnitude of Safety Problem of a
Roadway Segment or Intersection to Other Professionals,
Elected Officials, Law Enforcement, the Press, or the
Traveling Public

= Bring perception of roadway safety in line with reality of
safety performance reflecting a specific facility

41



From SPF’s to —
| evel of Service of Safety (LOSS)
Why is it needed?

= Provide a Frame of Reference for Decision Making on
Non-Safety Motivated Projects (Resurfacing or
Reconstruction)

* Provide a Frame of Reference from a Safety Perspective
for Planning Corridor Improvements

42
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Montana Specific Roadway Segment
Models

Montana-Specific Predictive and Diagnostic Tools

SPFs, Level of Service of Safety (LOSS) Boundaries and Diagnostic
Menus were

developed for the following facilities:
- Rural Flat and Rolling 2-Lane Highways
- Rural Flat and Rolling 4-Lane Highways
- Rural Flat and Rolling 4-Lane Freeways
- Rural Mountainous 2-Lane Highways
- Rural Mountainous 4-Lane Freeways
- Urban 4-Lane Freeways

- Roadway Departure Crashes - Safety Performance Functions for RD
only crashes were also developed for:

» 2-Lane Rural Flat and Rolling Highways (ROR)
- 4-Lane Rural Flat and Rolling Divided Freeways (ROR)
- 2-Lane Mountainous Highways (ROR)

44
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Rural 2-Lane Highway - RD Crashes

SPF - Rural Flat and Rolling 2-Lane UnDivided Highways (ROR)

——LOSS I/ll Lower Limit (20th%) ~ =———LOSS I/l Mean (Severity) = LOSS I/IV Upper Limit (80th%%)

18 [
LOSS IV

TR %

Loss

10
Mean
[

0.6
/ / LOSS Il

0.4
—_— zolh O/D

0.0 LOSS |
- 2,000 4,000 6,000 8,000 10,000 12,000 14,000
AADT

APMPY

Four models have been developed for on-system route types with sufficient mileage (all
crashes used in the models are non-junction related):

* Total Crashes

* Total Fatal and Injury Crashes

* Road Departure Crashes (Head On, SSOD, Fixed Object, Rollover)
* Road Departure Fatal and Injury Crashes
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Rural 2-Lane Highway - RD Crashes
SPF - Rural Flat and Rolling 2-Lane UnDivided Highways (ROR)
e LOSS I/l Lowrer Limit (20th%) e LOSS II/1ll Mean (Severity) e LOSS 11I/IV Upper Limit (80th%)
" 10,000 AADT Corresponds to an Losk Iv
«« Expected Crash Frequency of 0.95 —
_ RD Crashes Per Mile Per Year — 80" %
L
. LOSS 111
10— ///
E < / ——— - Mean
0.6 // i
/ / LoSS Il
00 0SS 20t %

Four models have been developed for on-system route types with sufficient mileage (all
crashes used in the models are non-junction related):

* Total Crashes

* Total Fatal and Injury Crashes

* Road Departure Crashes (Head On, SSOD, Fixed Object, Rollover)
* Road Departure Fatal and Injury Crashes
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Diagnostic Norms - Crash Patterns

SPF - Rural Flat and Rolling 2-Lane Undivided Highways

——LOSSI/\ Lower Umit (20th%)  ——LOSS I/l Mean (Severity)  —— LOSS NIV Upper Uit (S0th%}

LOSS IV

Low-Range AADT Mid-Range AADT / High Range AADT
Normative % Normative % Normative %
X 0 for Diagnostics ' for Diagnostics for Diagnostics
5 Accident Type % Accident Type % Accident Type %

Severity % I Severity %
Road Condition % Road Condition %
10 Direction of Travel % i Direction of Travel %

Lighting Condition % Lighting Condition % Lighting Condition %

Accident Location % Accident Location %

»

Vehicle Type % 4000 Vehicle Type % 10,000 Vehicle Type % 14,000

Human Factors % Human Factors % Human Factors %

Driver Condition % Driver Condition % Driver Condition ¥

Weather Condition % Weather Condition % Weather Condition %

L
L
L

Time of Day % Time of Day % Time of Day %




[
Diagnostic Norms - Crash Patterns

Montana Rural Flat and Rolling 2-Lane L Hig
| o-3000ADT [ 3000-8000ADT | >8000ADT || All Totals
Description Accidents | Percent | | Accidents| Percent Percent | | Accidents| Percent
2320 73.14%] 470 76.42% 9741
| 798| 2s1e%| | 140 2276%| | 4,095
54 1.70%)| 5 081%| | 332
1i24]  NA 214 NA || 5923
Persons Killed 62 NA 6 NA | 375
Number of Vehicles
Single Vehicle Accidents 9,079 87 46%| 2,487 78.40%)| 388 63.09% 11,954 84.37%|
I Two Vehicle Accidents 1,217 11.72%) 622 19.61%| 184 31.54% 2,033 14.35%
 Three or more Vehicle Accident 85 0.82%) 63 1.99%| 33 5.37% 181 1.28%|
Unknown Number of Vehicles [] 0.00%)| [] 0.00%| 0 0.00% 0 0.00%
Location
OnRoad | [ 5524] 47| 6943%| [ 7.898]  55.75%]
Off Road 3,041 82 13.33% 3,794 26.78%|
Off Road Left 1,275 3 .04% 1,54 10.93%
Off Road Right 1,766 51 .29% 2,24 15.85%
Off Road at Tee 0 0 .00% 00%|
(Off Road in Median 0 0 .00% 00%|
Unknown Road Location 1816 06| 17.24% 247 17.48%)
Accident Type
Overturning 2,968 53 8.62%
(Other Non Collision 337 8 1.30%
School Age i 0 0 0.00%
18 .00%.
152 2 41%
135 1 44%
3% 13 21.95%
191 14 2 28%)|
241 20 25%
7 4 65%
0 .00%
29 33%
4 .00%.
2 .00%.
Motorized Bicycle 0 .00%
Domestic Animal 468 ).81%| 52 .
Wild Animal 2653 29| 37.24% 4009|  7830%

48



[ —
On-Going Uses

- Used in the SIMS for development of the Annual
HSIP List.
- 2015 List Criteria:

- Road Departure Severity Model (Fatal and Injury
Crashes);

- LOSS IV (high potential for crash reduction);
« Minimum of 5 crashes
- 2016 HSIP List;

- Used during diagnostic review / office review

49



. .
On-Going Uses — Safety Reviews
120
LOSS - Total Crashes - Total Model
35
100
20
L 080 +
g 25
£
fow Lo
£ s
3 N H
0.20 51
rl A §
0w /. \ RWA! ..,
. Vi VU L
05
0.00
< N 3 o o 5 oy =
g ¢ & &8 § & & & % o osst
$ 3 3 § § $ @ 3 =% : w e
i g § § & % § § ¢ A O T T N T T T
Reference Post asor
—lOSS Ifil ~===LOSS I/l ====LOSSIIIfIlV e===gB Adjusted - Cr/mifyr Limiit (20%) Upper Limit (80%) & Empirical Bayes Estimate (Entire) - Total (er/mifyr):
Rural, Mountainous 2-Lane Un ed Highway
Diagnostic Norms for Non-Intersection Related Crashes:
Actual
Segment Beginning Ending . Cumulative
Number RP RP Deseription * Probability
Crashes N
Entire Project 45.000 53.730 Tnjury 19 100.000%
Entire Project 45.000 53.730 Off Road Left 8 99.638%
Entire Project 45.000 53.730 Overturning 12 99.224%
Eantire Project 45.000 53.730 Daylight 19 99.684%
Entire Project 45.000 53.730 No Adverse Weather 22 100.000%
Entire Project 45.000 53.730 Dry Road 22 100.000%
Segment 1 45.000 48.000 Injury 7 99.954%
Segment 1 45.000 48.000 Owe ing 5 98.436%
Segment 1 45.000 48.000 Daylight B 100.000%
Segment 1 45.000 48.000 No Adverse Weather 8 100.000%




Intersection Safety Study

51



... |
Intersection Safety Study

- Intersection Safety Study uses the same
concepts as the Roadway Departure Study

- Same Level of Service of Safety (LOSS) concept
v'Considering the magnitude of the safety issue

- Montana specific SPF Models for various
intersections

- Utilizes the diagnostic norms
v'/Analyzing the nature of the safety issue

- One major difference is the side street volumes need
to be factored into the equations
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Intersection Safety Study

The Safety Performance Function of an Intersection
can be viewed Mathematically as a 3-Dimensional
Response Surface, where:

# Crashes/Year = f (ADT \ainines AD Tsige roaa)

Montana - Rural 2-Lane Divided UnSignalized 3-Leq (R2XDU3)

Bs

AADTMaior 2 AADTM —Fs
(1 +B: (Srooees) (2 + e (Moot

APYSigmoid =Y BD +
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Intersection Safety Study — R2XDU3

Intersection SPF (Total)
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Intersection Safety Study — R2XDU3

Intersection SPF (Severity)
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Int tion Model — R2XDU3 (S ity)
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SPF Response Surfaces and Slice Graph
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Site #1 Example
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Site #2 Example
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Intersection Model — U4XDU4
Montana Department of Transportation 11/03/2016
DiExSys™ Roadway Safety Systems

Diagnostics Comparison Percentages Baselines Job#: 20161103160729

Highway Class: MT - Urban 4-Lane Divided L 4-Leg - AADT All Totals (2016) |
— Baseline Statistics — Baseline Statistics
CATEGORY #ACC's % CATEGORY #ACC's %

Property Damage Only (PDO) 681 70.21% Large Boulders or Rocks 0 000%

Injury (INJ) 286 29.48% Rocks in Roadway 0 0.00%

Fatal (FAT) 3 031% Barricade 0 0.00%

Persons Injured 427 Wall or Building 0 0.00%

Persons Killed 3 Crash Cushion 0 0.00%

Single Vehicle Accidents 27 278% Mailbox 0 0.00%

Two Vehicle Accidents 862 88.87% Other Fixed Object 6 0.62%

Three or More Vehicle Accidents 81 B.35% Involving Other Object 1 010%
Unknown Number of Vehicles 0 0.00% Read Maintenance Equipment 0 0.00%

©On Road 960 98.97% Unknown Accident Type 9 0.93%

Off Road 9 093% Total Fixed Objects 24 247%

Off Road Left 1 0.40% Total Other Objects 1 0.10%

Off Road Right 8 082% Daylight 795  81.96%

Off Road at Tee 0 0.00% Davm or Dusk 22 2.27%

Off Road in Median 0 0.00% Dark - Lighted 123 12.68%

Unknown Road Location 1 0.10% Dark - Unlighted 28 289%
Overturning 1 010% Unknown Lighting 2 021%

Other Non Collision 0 0.00% No Adverse Weather 837 86.29%

Vehicle Cargo or Debris 0 0.00% Rain 55  5.67%

Pedestrian 1 1.13% Snow or Sleet or Hail 89 7.11%

Broadside 313 3227% Fog 4 041%

Head On 7 0.72% Dust 1 0.10%

Rear End 380 39.18% Wind 3 0.31%

Sideswipe (Same Direction) 96 9.90% Unknown Weather 1 0.10%
Sideswipe (Opposite Direction) 8 082% Dry Road 706 72.78%
Approach Turn 75 7.73% Wet Road 122 12.58%
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Intersection Safety Plan

- Ten various intersection types have Montana specific SPF
models developed
1 — Rural 2 Lane Divided Unsignalized 3 Legs
2 — Rural 2 Lane Divided Unsignalized 4 Legs
3 — Rural 2 Lane Undivided Unsignalized 3 Legs
4 — Rural 2 Lane Undivided Unsignalized 4 Legs
5 — Urban 2 Lane Divided Signalized 4 Legs
6 — Urban 2 Lane Divided Unsignalized 3 Legs
7 — Urban 4 Lane Divided Signalized 3 Legs
8 — Urban 4 Lane Divided Signalized 4 Legs
9 — Urban 4 Lane Divided Unsignalized 3 Legs
10 —Urban 4 Lane Divided Unsignalized 4 Legs
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Future Plans
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Future Plans for the HSIP

- Intersections

- Begin to utilize the safety performance functions
for the 10 intersections that have been
developed.

- 15 additional Montana Intersection Safety
Performance Functions are forthcoming.
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Future Plans for the HSIP / Safety

- Roadway Segments and Intersections
- Continue to use the LOSS and SPF concepts in:
- Development of future HSIP projects

- Performing safety analyses for Department wide
projects - where models available

+ SIMS — Expand integration w/ MDT roadway elements

- Media Campaign — Roadway Departure
- Summer 2015 — Present
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Questions and Discussion

contact information:
Roy Peterson
444-9252; roypeterson@mt.qov

Tricia Burke

444-9420; pburke@mt.gov
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